Clonal dominance of chronic myelogenous leukemia is associated with diminished sensitivity to the antiproliferative effects of neutrophil elastase.
Clinical observations suggest that in chronic myelogenous leukemia (CML), the Philadelphia chromosome (Ph+) clone has a growth advantage over normal hematopoiesis. Patients with CML have high levels of neutrophil elastase, which has recently been shown to antagonize the action of granulocyte-colony-stimulating factor (G-CSF) and other growth factors. We therefore compared the effect of elastase on the growth of normal and CML progenitor cells. In 10-day suspension cultures of normal or CML CD34+ cells supplemented with G-CSF, stem cell factor (SCF), and granulocyte macrophage-colony-stimulating factor (GM-CSF), CML cells had diminished sensitivity to the growth inhibitory effect of elastase. When equal numbers of CML and normal CD34+ cells were cocultured for 10 days, there was no change in the relative proportions of normal and leukemic cells (measured by fluorescence in situ hybridization [FISH] or flow cytometry). However, when elastase was added, CML cells predominated at the end of the culture period (78% vs 22% with 1 microg/mL and 80% vs 20% with 5 microg/mL elastase). CML neutrophils substituted effectively for elastase in suppressing the proliferation of normal CD34+ cells, but this effect was abrogated by serine protease inhibitors. These results suggest that elastase overproduction by the leukemic clone can change the growth environment by digesting growth factors, thereby giving advantage to Ph+ hematopoiesis.